Background: Family doctors are increasingly managing the diabetes care of Korean-Americans. Little is known about the prevalence of diabetes among non-obese Korean-Americans, or the extent to which they receive timely and appropriate diabetes care. The purpose of this investigation is to: (1) identify the prevalence of diabetes and to determine the adjusted odds of diabetes among non-obese Korean-Americans compared to non-Hispanic White (NHW) Americans, (2) examine the factors associated with having diabetes in a large sample of non-obese KoreanAmericans, and (3) determine the prevalence and adjusted odds of optimal frequency of eye care, foot care and A1C blood glucose level monitoring among non-obese Korean-Americans with diabetes in comparison to NHWs with diabetes. Methods: Secondary analysis of population-based data from the combined 2007, 2009, and 2011 adult California Health Interview Survey. The sample included 74,361 respondents with body mass index (BMI) <30 kg/m 2 (referred to as 'non-obese BMI'), of whom 2,289 were Korean-Americans and 72,072 were NHWs, and 4,576 had diabetes. Results: The prevalence and adjusted odds of diabetes among non-obese Korean-Americans are significantly higher than among their NHW peers. More than 90% of Korean-Americans with diabetes were non-obese. NHWs had substantially higher odds of having optimal frequency of eye care, foot care and A1C glucose level monitoring, even after adjusting for insulin dependence, sex, age, education, income, and BMI. Conclusion: Non-obese Korean-Americans are at higher risk for diabetes and are much less likely to receive optimal diabetes care in comparison to NHWs. Targeted outreach is necessary.
INTRODUCTION
Family doctors are key providers of health care to diabetes patients in the United States. Asian-Americans are the fastest growing racial group, comprising approximately 5.4% of the total US population in 2014, 1, 2) and, thus, family doctors increasingly provide care for AsianAmerican patients. However, little is known about the health of specific Asian-American ethnicities compared to other ethnic American populations, due to their underrepresentation in most epidemiological studies. 3) Studies including Korean-Americans typically combine them with other Asian-American groups and Pacific Islanders, despite substantial diversity across these ethnicities. 4) This leads to an assumption of homogeneity, thus ignoring the health care needs of the specific ethnic subgroups. Hence, it is necessary to disaggregate such diverse groups in population-based studies to develop and improve upon prevention and intervention approaches, in order to address the needs of specific subgroups, such as Korean-Americans.
Korean-Americans comprise the fourth largest Asian subgroup, with about 1.1 million individuals residing in the United States as of 2013. 5, 6) Recent research suggests that there are considerable differences in disease prevalence and risk factors among Korean-Americans compared to non-Hispanic Whites and other Asian subgroups. For example, Koreans have been shown to have a higher incidence of stomach cancer than all other Asian-Americans. 7) Compared to older adults from other ethnic groups, older Korean-Americans have a higher prevalence of depression, anxiety, and cardiovascular disease risk factors, including high blood pressure, high blood cholesterol, diabetes, being overweight, and smoking. 8) Moreover, the prevalence of certain chronic illnesses, including digestive disease, respiratory disease and thyroid disease, have been shown to vary within the Korean population, depending on gender and the length of residence in the United States. 9) Diabetes is the fourth leading cause of death in Korea, and has been shown to be more prevalent among Korean-Americans (16.8% in men, 12 .6% in women) compared to non-Hispanic Whites (8.6% in men, 5 .9% in women) after adjusting for age and body mass index (BMI). 10) Among the elderly population, the prevalence of diabetes in KoreanAmericans (18.1%) is higher than non-Hispanic Whites (12.4%), but lower than that of blacks (19.5%) and Hispanics (21.8%).
8)
The high rates of diabetes among Korean-Americans can be explained by several physiological, social, and psychological factors. One of the main issues is that Korean-Americans have a higher rate of overweight and obesity than other Asian ethnic groups. 11) One study showed that over one-third of Korean-Americans had a BMI ≥23.0 kg/ m 2 . 11) However, even non-obese Korean-Americans appear to be quite vulnerable to diabetes. Secondly, the prevalence of smoking in Korean men is higher than in other Asian-American subgroups. 12) Smoking can lead to high insulin resistance and low insulin secretion, and subsequently, diabetes. 12) Another factor placing Korean-Americans at risk might be lack of exercise and low rates of routine physical examination.
13)
The objectives of this study are to (1) 
Sample
The total combined sample of adult respondents over 18 
Measures

1) Identification of individuals with BMI <30 kg/m 2
Individuals were asked during data collection in the CHIS survey, "How tall are you without shoes?" to determine height, and "How much do you weigh without shoes?" to determine weight. The BMI was then calculated by dividing weight in kilograms by the square of height in meters.
2) Identification of individuals with diabetes
A question regarding diabetes was found in the CHIS survey: "Other than during pregnancy, has a doctor ever told you that you have diabe- and (6) immigrant status (foreign-born or not).
4) Identification of health-related variables
With respect to fruit and vegetable intake, respondents were asked, "During the past month, how many times did you eat fruit? Do not count juices, " and "During the past month, how many times did you eat vegetables like green salad, green beans, or potatoes? Do not include fried potatoes. " Responses to these two questions were used to calculate daily fruit and vegetable intake. Three categories were created with '0 to 1, ' 'more than 1, less than 5, ' and '5 or more' servings of fruits or vegetables per day. With respect to cigarette smoking, respondents were asked "Altogether, have you smoked at least 100 or more cigarettes in your entire lifetime?" (coded 'never' versus 'ever').
Due to changes to questions between the waves, we created a new variable of 'moderate physical activity' which was defined as follows: 
5) Diabetes health management variables
The following diabetes health management variables were examined:
(1) regular eye examinations; (2) regular foot examinations; (3) regular hemoglobin A1C blood glucose level checks; and (4) confidence in managing diabetes. With respect to eye examinations, respondents were asked, "When was the last time you had an eye exam in which the pupils were dilated?" Responses of "within the past month, " "1 to 12 months ago, " and "1 to 2 years ago" were coded as 'optimal eye care, '
and "more than 2 years" coded as 'sub-optimal eye care. ' With respect to foot examinations, respondents were asked, "About how many times in the last 12 months has a doctor checked your feet for any sores or irritations?" Responses between 1 and 52 were coded as 'optimal foot examination, ' and 0 coded as 'sub-optimal. ' With respect to hemoglobin A1C blood glucose checks, respondents were asked, "About how many times in the last 12 months has a doctor or other health professional checked you for hemoglobin "A one C?" Responses of 2 or more times a year were coded as 'optimal, ' and fewer than 2 times as 'sub-optimal. ' With respect to confidence in managing diabetes, respondents were asked, "How confident are you that you can control and manage your diabetes?" Responses of "very confident" and "somewhat confident" were coded as 'confident, ' and "not too confident" and "not at all confident" were coded as 'not confident. ' With respect to insulin dependence, respondents were asked, "Are you now taking insulin?" Responses of "yes" were coded as 'insulin-dependent, '
and "no" coded as 'not insulin-dependent. '
Data Analyses
Chi-square tests were used to compare non-obese Korean-Americans and non-Hispanic Whites with respect to the prevalence of diabetes (objective 1a) and a range of sociodemographic characteristics and health behaviors. A multivariate logistic regression analysis of diabetes status was conducted to determine the odds of diabetes for non-obese Korean-Americans in comparison to non-Hispanic Whites from California (objective 1b).
In the Korean subsample, chi-square tests were conducted on those with and without diabetes (objective 2a). Logistic regression analyses of diabetes status were conducted among non-obese Korean-Americans, which controlled for socio-demographic characteristics and health behaviors (objective 2b).
Further chi-square tests and logistic regression analyses were con- 
RESULTS
Prevalence and Adjusted Odds of Diabetes in the Study Population
As shown in 
Risk Factors Associated with Having Diabetes
In the bivariate analyses restricted to only non-obese Korean-Americans (Table 2) , there was a higher prevalence of diabetes among older respondents, those without a post-secondary degree, those who were foreign-born, and those who had ever smoked. We found the following factors to be associated with a higher prevalence of diabetes among non-obese Korean-Americans: older age (OR, 1.99; 95% CI, 
Prevalence and Adjusted Odds of Diabetes Management Behaviors
Non-obese non-Hispanic White patients with diabetes were much more likely to display optimal frequency of diabetes health management behaviors than Korean-American diabetic patients. The ethnic differences were particularly pronounced in diabetic patients who
were not insulin-dependent (Tables 3, 4) . Korean-Americans were at a marked disadvantage even after controlling for insulin dependence, demographic variables, and overweight status ( Values are presented as %. *The sample size for this question was different from that for the optimal eye examination, optimal foot examination, and optimal A1C check. For Korean Americans (n=208), and for Non-Hispanic Whites (n=2,723). For those not insulin-dependent (n=2,268), and for those insulin-dependent (n=663).
however, gender had no effect on eye examinations and A1C checks.
College graduates had greater OR of having optimal eye examinations (OR, 1.78; 95% CI, 1.24-2.57) and A1C checks (OR, 1.58; 95% CI, 1.23-2.02), but no association was found for optimal foot examinations.
Those above the poverty line had higher OR of having optimal foot examinations (OR, 1.70; 95% CI, 1.12-2.56) and A1C checks (OR, 1.81; 95% CI, 1.21-2.70), but no association was found for eye examinations.
BMI of 25-29.99 kg/m 2 was not associated with optimal eye examinations, foot examinations, and A1C checks.
Only one in five Korean-Americans (21%) had a diabetes care plan developed by their medical providers in comparison to 86% of nonHispanic Whites. Only 82% of Korean-Americans were confident in managing diabetes as compared to 95% of non-Hispanic Whites.
DISCUSSION
In the Korean-American community, the vast majority (92%) of those with diabetes are not obese, which underlines how essential it is for family doctors to be screening their non-obese Korean-American patients for diabetes. The findings of this representative community study indicate that the prevalence and adjusted odds of diabetes among nonobese Korean-Americans are significantly higher than among their non-Hispanic White peers, even when major risk factors are taken into account. Among non-obese Korean-Americans, older age and having been born in Korea were associated with higher odds of diabetes. Nonobese non-Hispanic White Americans had substantially higher odds of having optimal frequency of eye care, foot care, and A1C glucose level monitoring than Korean-Americans, even after adjusting for insulin dependence, sex, age, education, income, and BMI.
Prevalence of Diabetes Among Non-obese KoreanAmericans
Our results suggest that the prevalence of diabetes among non-obese Korean-Americans is significantly higher than that of non-Hispanic
Whites. This is consistent with findings from other epidemiological studies exploring ethnic differences in diabetes prevalence among Asian-American subgroups and Caucasians. 8, 14) However, the prevalence of diabetes among our community sample of non-obese Koreans and non-Hispanic Whites (6.8% and 4.3%, respectively), were lower than that found in another prospective cohort study including participants across the whole BMI spectrum (9.9% and 7.3%, respectively). 14) We attribute the relatively low prevalence in our current analysis to the exclusion of obese participants from the study sample, and the strong association between obesity and the development of diabetes.
Logistic regression analyses confirmed that non-obese KoreanAmericans had higher odds of diabetes compared to non-obese nonHispanic Whites when many of the known risk factors for diabetes were taken into account (i.e., age, poverty status, gender, education, and overweight status). Hence, it appears that there might be other factors specific to the Korean-American population that might be influencing the relatively high prevalence of diabetes, such as higher rice consumption and/or central adiposity.
Factors Associated with Higher Prevalence of Diabetes
We have found the following factors to be associated with a higher prevalence of diabetes among non-obese Korean-Americans: older age, low educational status (having no post-secondary degree), poverty, and cigarette smoking. Older age has been found to be a risk factor of diabetes in the general population. 15) Low socioeconomic status has been found to be associated with high incidence of diabetes even in the presence of universal health coverage. 16) Hazardous home environments along with stress and unhealthy behaviors might be predisposing factors contributing to the higher incidence of diabetes among those living in poverty. 16 ) Consistent with our results, a recent study found that women and men living in households where the highest educational attainments were lower than secondary school were at higher risk of developing diabetes. 17) Cigarette smoking has been shown to be a modifiable risk factor contributing to the development of diabetes by having a direct toxic effect on pancreatic tissue, and by altering fat distribution associated with insulin resistance.
18)
Diabetes Care Management Among Korean-Americans
Family doctors can play an important role in improving the management of diabetes among their Korean-American patients. The level of adherence to optimal screening is particularly poor among KoreanAmericans with diabetes who are not insulin-dependent; of this group, 83% had never checked their feet for sores or irritation as compared to 32% of non-Hispanic Whites. This is consistent with a recent study which reports Korean-Americans as having fewer self-administered feet checks and glucose checks compared to Hispanics and blacks. 19) Additionally, this study also reports Korean-Americans as being significantly less likely to participate in any diabetes management behaviors and practices. 19) Only one in five Korean-Americans with diabetes had a diabetes care plan developed by their medical providers (22%), so it is not surprising that only a similar low percentage (23%) felt confident in managing their diabetes. We can only hypothesize why there is such inadequate adherence to medical guidelines for optimal diabetes care. Traditional diabetes management strategies in America are often perceived to be culturally insensitive by ethnic minorities, and thus can be perceived to be largely ineffective. 20) Access to diabetes management programs remains difficult for ethnic minorities, due to financial constraints and possible language barriers. 20) This is highly relevant for Korean-Americans, as about two-thirds of Korean immigrants are first generation, among whom about 90% are reported to experience language barriers. 20) Furthermore, Korean-Americans are most likely to be medically uninsured among other Asian subgroups, further limiting their ability to access the healthcare system and have a diabetes care plan developed with a medical professional.
20)
The findings of this study indicate that more outreach is needed for diabetes prevention and management in non-obese Korean-Americans, who are an underserved population. Health care policies can address this issue by allocating resources for culturally sensitive and linguistically appropriate outreach efforts, to increase insurance enrollment and regular check-ups. Health practitioners who work with Korean-Americans can conduct more frequent screening for diabetes, with particular attention to those who are non-obese. Evidence-based diabetes management programs should be culturally-adapted for Korean-Americans, in order to increase enrollment, retention, and successful completion.
